Empirical Loading Analysis

for Lower Duwamish Waterway (LDMWPollutantLoading
Assessment (PLA) Modeling



Objectives

Surface WaterToxic and
TSSStations

ATO provide time series pollutant concentration for
GreenDuwamish Watershed model boundary.

ATO evaluate the existing data at ~ River Mil&
(upstreamof LDW) for both watershed and receivir
water modeling.

ATO provide time series input for LDW receiving wa
model based on LDW lateral & upstream loading
analysis and watershed modeling.

ATO understand spatial distribution within the
Green/Duwamish Watershed.




Method

ALoglO (Pollutant) ~ Log10 (Discharge) regression
U LOESS (locally weightesinoothing regressiorines)
U Linear
U Secondorder polynomial
U Two Intersecting straight lines (with a transition point)

Pollutant: SS/SSC, TSS, Total PCB Congerm#t&H Arsenic (inorganic, total & dissolved),
Copper and Zinc (total & dissolved), Phthalates {B&thylhexyl DEHP; BEHP)

ALOESS as the primary regression approach, others as the alternative if
LOESS works improperly.




Method (Continued)

ACapfor Logl0(Pollutant) predictionat time series discharg®)):

U use Logl0 (Pollutant) at min [LogIDischargg], if Log10(Q < min Log10
(Discharge]

U use Logl{Pollutant) atmax[Logl10(Discharge)]if Log10(Q > max[Log10
(Discharge]

ALog scaleY original scale for time series concentration

U antilog, and then
U times$ O A Bigs@orrection Factor (BEF



Near the Dam and stations upstream of LDW
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Preliminary Results

A At upstream ofLDW around RM10, due the complexity of runofsources, most pollutant regressions
needto be improved. Otherwise, the validated watershed modeuld have tabe used alone to generate
the time series concentration faeceivingwater model upstream boundary condition

A Near the Dam regression results are acceptable except for the uncertainty at extreme events, such as very
high and low discharges.

A Regression curves of Logl0(Discharge) ~ Logl10(SS load), Log10(SSC), Logl0(TSS), Logl1l0(Arsenic),
Log10(Total Copper) are satisfactory.

A The impactof dilution and sedimentbed solid/pollutant resuspension on the concentratiaturing high
flow isnonnegligible

A Generally, near the Dam showdaaver concentration than upstream of LDW



Log10(SSLoad)

(SSC) at USGS 12113390 Golf Course

Suspended Solids Load (SSL) and Concentration

Log10(SSLoad) ~ Log10(Discharge) at USGS12113390, Golf Course
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Log10(TSS)
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Log10(TSS) ~ Log10(Discharge) at 09A190, KP319, Mines9 and Mines10, near the Dan
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Log10(TSS) ~ Log10(Discharge) at LDW Upstream Stations
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Log10(PCB)

Log10(PCB) ~ Log10(Discharge) at KP319, near the Dam

PCB ( pg/L)

Log10(PCB) ~ Log10(Discharge) at LDW Upstream Stations
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Log10(cPAH)

cPAH (ug/L)

Log10{(cPAH) ~ Log10(Discharge) at KP319, near the Dam (non-detects included) Log10(cPAH) ~ Log10(Discharge) at LDW Upstream Stations
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Inorganic Arsenic (Jg/L)

Log10(InAs) ~ Log10(Discharge) at LDW Upstream Station
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Log10(TotAs)
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Log10(TotAs) ~ Log10(Discharge) at KP319, Mines9 and Mines10, near the Dam
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Log10(DisAs)
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Log10(DisAs) ~ Log10(Discharge) at KP319, Mines9 and Mines10, near the Dam
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Log10(DisAs) ~ Log10(Discharge) at LDW Upstream Stations
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Total Copper (ug/L

Log10{TotCu)
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Log10(DisCu)
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Log10(DisCu) ~ Log10(Discharge) at Mines9, Mines10 and 09A190, near the Dam
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Total Zinc (pg/L

Log10(TotZn) ~ Log10(Discharge) at LDW Upstream Stations (non-detects included)
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Log10(DisZn)
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Log10(DisZn) ~ Log10(Discharge) at Mines9, Mines10 and 09A190, near the Dam
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BEHP (ug/L )
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Log10(TOC)
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Log10(DOC)
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